Application No. 10/694,903 

Reply to Office Action of June 18, 2004 

IN THE CLAIMS 

Please amend the claims as follows: 

1. (Original) A semiconductor device, comprising: 
a semiconductor substrate with a trench; 

a particulate insulating layer filling at least a lower portion of the trench and 
comprising insulating particles; and 

a reflowable dielectric layer covering an upper surface of the particulate insulating 
layer, the insulating particles being stable at a melting point or a softening point of the 
reflowable dielectric layer. 

2. (Original) The device according to claim 1, wherein the reflowable dielectric layer 
comprises silicate glass doped with impurity. 

3. (Original) The device according to claim 1, further comprising a barrier insulating 
layer on a sidewall and a bottom surface of the trench. 

4. (Original) The device according to claim 1, further comprising a cap insulating 
layer covering an upper surface of the reflowable dielectric layer and having a melting point 
or a softening point higher than the melting point or the softening point of the reflowable 
dielectric layer. 

5. (Original) The device according to claim 1, wherein the particulate insulating layer 
further comprises an insulating binder. 

6. (Original) The device according to claim 1, wherein an upper surface of the 
particulate insulating layer is lower than an upper surface of the semiconductor substrate. 

7. (Original) The device according to claim 1, wherein an average diameter of the 
insulating particles falls within a range of 100 nm to 500 nm or a range of 100 nm to half a 
width of opening of the trench. 

8. (Original) A semiconductor device, comprising: 
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a semiconductor substrate with a trench; and 

a particulate insulating layer filling at least a lower portion of the trench and 
comprising first and second insulating particles, an average diameter of the second insulating 
particles being smaller than an average diameter of the first insulating particles. 

9. (Original) The device according to claim 8, further comprising a barrier insulating 
layer on a sidewall and a bottom surface of the trench. 

10. (Original) The device according to claim 8, wherein the first insulating particles 
form a first particulate insulating layer, and the second insulating particles form a second 
particulate insulating layer covering an upper surface of the first particulate insulating layer. 

1 1 . (Original) The device according to claim 8, wherein the first and second 
insulating particles are mixed. 

12. (Original) The device according to claim 8, further comprising a reflowable 
dielectric layer covering an upper surface of the particulate insulating layer, the first and 
second insulating particles being stable at a melting point or a softening point of the 
reflowable dielectric layer. 

13. (Original) The device according to claim 12, further comprising a cap insulating 
layer covering an upper surface of the reflowable dielectric layer and having a melting point 
or a softening point higher than the melting point or the softening point of the reflowable 
dielectric layer. 

14. (Original) The device according to claim 8, wherein the particulate insulating 
layer further comprises an insulating binder. 

15. (Original) The device according to claim 8, wherein the average diameter of the 
first insulating particles and the average diameter of the second insulating particles fall within 
a range of 100 nm to 500 nm or a range of 100 nm to half a width of opening of the trench. 

16. (Currently Amended) A semiconductor device, comprising: 
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a semiconductor substrate with a trench; and 

a particulate insulating layer filling at least a lower portion of the trench and 
comprising insulating particles and an insulating binder that bonds the insulating particles 
together, the insulating particles and the insulating binder forming a network structure^ 
wherein an average diameter of the insulating particles falls within a range of 100 nm to 500 
nm or a range of 100 nm to half a width of opening of the trench . 

17. (Original) The device according to claim 16, further comprising a barrier 
insulating layer on a sidewall and a bottom surface of the trench. 

1 8. (Currently Amended) [The] A semiconductor d e vic e , according to claim 16, 
furth e r comprising: device, comprising: 

a semiconductor substrate with a trench; 

a particulate insulating layer filling at least a lower portion of the trench and 
comprising insulating particles and an insulating binder that bonds the insulating particles 
together, the insulating particles and the insulating binder forming a network structure; and 

a reflowable dielectric layer covering an upper surface of the particulate insulating 
layer, the insulating particles being stable at a melting point or a softening point of the 
reflowable dielectric layer. 

19. (Original) The device according to claim 18, further comprising a cap insulating 
layer covering an upper surface of the reflowable dielectric layer and having a melting point 
or a softening point higher than the melting point or the softening point of the reflowable 
dielectric layer. 

20. (Canceled) 

21 . (Original) A semiconductor device, comprising: a semiconductor substrate with a 
trench; and 
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a particulate insulating layer filling at least a lower portion of the trench and including 

first and second particulate insulating layers, the first particulate insulating layer comprising 

first insulating particles with no binder, and the second particulate insulating layer covering 

an upper surface of the first particulate insulating layer and comprising second insulating 

particles and an insulating binder. 

22. (Original) The device according to claim 21, further comprising a barrier 
insulating layer on a sidewall and a bottom surface of the trench. 

23. (Original) The device according to claim 21, further comprising a reflowable 
dielectric layer covering an upper surface of the second particulate insulating layer, the first 
and second insulating particles being stable at a melting point or a softening point of the 
reflowable dielectric layer. 

24. (Original) The device according to claim 23, further comprising a cap insulating 
layer covering an upper surface of the reflowable dielectric layer and having a melting point 
or a softening point higher than the melting point or the softening point of the reflowable 
dielectric layer. 

25. (Original) The device according to claim 21, wherein an average diameter of the 
first and second insulating particles falls within a range of 100 nm to 500 nm or a range of 
100 nm to half a width of opening of the trench. 

26. (Original) The device according to claim 4, wherein an upper surface of the cap 
insulating layer is flush with an upper surface of the semiconductor substrate. 

27. (New) The device according to claim 18, further comprising a barrier insulating 
layer on a sidewall and a bottom surface of the trench. 
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